This paper examines the opportunity of exchange rate regime flexibilization in Morocco under the policy of capital account liberalization. Basing on our findings in Ezzahid and Maouhoub (2014), we develop a new theoretical game model with four economic agents, namely: monetary authorities, government, foreign firms and domestic firms. We explore the optimal exchange rate regime for Morocco under new conditions such as the presence of a compensation fund effect, restrictions on capital outflows, etc. Starting with a first simulation based on current economic parameters, the results show that losses under a flexible exchange rate regime are lower than losses under a fixed exchange rate regime. Varying different parameters allow discovering the 'appropriate level' from which monetary authorities should move toward the flexible exchange rate.
Introduction
The financial liberalization theory predicts that capital account openness allows developing countries to receive international capital flows and to boost investment, and therefore contribute to more efficient allocation of re-sources and to more financial development. The confrontation of theoretical predictions and developing countries experiences renews the debate on capital account liberalization effects. Furthermore, to take advantages from capital account liberalization, developing countries adopt various approaches and strategies appropriate to their specific circumstances.
Capital account liberalization is not without risks. International capital flows can bring with them their own problems, such as real exchange rate appreciation and inflation increasing under a fixed exchange rate regime (Corbo and Hernández, 1996) . The experiences of Latin America and East Asia give us many lessons about the risk associated with capital account liberalization under a fixed exchange rate regime. The important one is that preparing exchange rate flexibilization in parallel with capital account liberalization is required to ensure exchange rate adjustments. Furthermore, referring to the impossible trinity, it's impossible for an economy to attain simultaneously fixed exchange rate regime, free capital account and autonomy of monetary policy (Mundell, 1963) .
It is true that the fixed exchange rate regime ensures economic confidence and policy credibility, stabilizes nominal exchange rate and avoids volatility risks; but, it can result in a misallocation of resources and then in a low economic growth. The explanation is that in countries with fixed exchange rate regime and higher investment, the productivity grows more slowly than in countries with floating exchange rates, because nominal exchange rate is unable to be used as an adjustment mechanism (Ghosh et al. 1996).
The empirical link between the choice of exchange rate regime and economic growth is a controversial debate. Some studies show that less flexible exchange rate regimes are associated with slower growth in developing countries (for example Levy-Yeyati and Sturzenegger, 2003). Meanwhile, other studies indicate the absence of any robust relationship between the choice of exchange rate regime and economic growth in developing countries (for example De Vita and Kyaw, 2011). Moreover, the majority of empirical findings indicate that the positive relationship between monetary policy and growth is stronger in financially developed countries; however, it is weaker in financially underdeveloped countries with weak integration into global markets (Odhiambo and Twinoburyo, 2018).
On the one hand, the exchange rate flexibilization is based on the hypothesis of Friedman (1953) and Mundell (1961), arguing that flexible exchange rates act as a 'shock absorber' in a small open economy. Accordingly, the flexible exchange rate regime is favourable for developing countries because it allows the adjustment process that stabilizes the macroeconomic variables when negative external shocks hit the economy (Hoffmann, 2007) . On the other hand, the choice of ex-change rate regime for developing countries depends on their policy orientations and on their economic settings rather than on theoretical predictions, empirical studies and economic experiences.
The International Monetary Fund -as part of his annual consultations for developing countries, among them Morocco-recommends more flexibilization of their exchange rate regimes. In this paper, we assess Moroccan experience and the opportunity for Morocco to move toward more flexible exchange rate regime. The point that we seek to determine is the 'appropriate level' -based on Moroccan economic specificities -from which monetary authorities should move to a more flexible exchange rate regime. In other words, we try to determine the optimal exchange rate regime under current economic conditions. The paper proposes a new theoretical model adapted to the Moroccan context and able to take into account the real exchange rate misalignment, the inflation targeting, the gradual capital account liberalization and the Compensation Fund Effect 1 . Thus, we organize the paper as follows: Section 2 presents the theoretical framework. Section 3 is reserved for the model construction. The parameters are estimated in Section 4. Model simulations and results are discussed in Section 5. The last Section summarizes the concluding remarks.
Theoretical and conceptual framework
The issue of the exchange rate regime optimality is highly debated by Aizenman (1994), Chin and Miller (1995), Devereux and Engel (2000), etc. An optimal exchange rate regime corresponds to a regime that minimizes risks (currency instability, capital volatility, etc.) and maximizes benefits (policy credibility, economic confidence, economic agent planning, etc.) associated with a given exchange rate regime. Consequently, an optimal exchange rate regime may be a fixed or a flexible regime, all depends on economic conditions and monetary policy objectives.
To model the economic agents' behaviour, we refer to the game theory. The model is represented as a game where monetary authorities make decisions and other economic agents react to these decisions (Figure 1 ). All economic agents are conscious that their benefits depend not only on their decisions, but also on the reactions of others. To make an optimal decision, monetary authorities have to define their objective function and the objective functions of other economic agents.
Figure 1: Economic agents and different choices in the base model
The base model considered in this work -see Ezzahid and Maouhoub (2014) -is based on the framework proposed by Agénor (1991, 1994) for developing countries. We consider a small open economy producing tradable and non-tradable goods, where economic agents are monetary authorities and domestic firms interact through an optimization game. Each agent tries to minimize his loss-function using his own instruments: choice of an exchange rate regime for monetary authorities (fixed or flexible) and price fixation for domestic firms (increase or decrease).
Many extended models are simulated for developing and emerging countries. For example Zhang (2001) explored the Chinese case, Ben Ali (2006) explored the Tunisian case, and Ezzahid and Maouhoub (2014) explored the Moroccan case. The aim of these simulations is to determine from which economic level the choice of flexible exchange rate regime becomes an optimal choice for monetary authorities.
Model construction
The base model does not take into consideration Moroccan economic specificities such as the effect of compensation fund on inflation, the government strategy to suppress progressively the compensation fund, foreign firms, capital returns, domestic firms, the presence of restrictions on capital outflows, etc. Introducing these facts in the model may significantly improve the results. For this reason, we construct a new model adapted to Moroccan economic conditions and based on the theoretical framework presented above. (Figure 2) where monetary authorities (MA) have two options: to stay under a fixed exchange rate regime or move to a flexible exchange rate regime. The choice of an optimal exchange rate regime is required in a context of capital account liberalization. To make an optimal choice, monetary authorities must define the objective functions of all economic agents and then determine the variables that impact their decisions: monetary authorities' objective function, government's objective function, domestic firms' objective function and foreign firms' objective function. The model developed is based on the following hypothesis: Hypothesis 1: general price level determination ( ). The economy is composed of two-sectors: tradable sector and non-tradable sector. The general price level is assumed to be determined as follows:
Consider a model of a small open economy
is the price level of non-tradable goods, is the price level of tradable goods, is the nominal effective exchange rate and is the economic openness rate. In growth rate terms, the equation (eq.1.1) takes the following expression:
is the inflation rate without compensation fund effect.
Hypothesis 2: tradable prices determination and non-tradable prices determination
. The price level of tradables is determined in international markets and is assumed to be equal 2 to the world general price level :
In growth rate terms, the equation (eq. 1.2.1) gives the world inflation rate:
The price level of non-tradables is domestically determined by the following mechanism:
(eq. 2.1)
Where
is the equilibrium real effective exchange rate, is the money supply, is the elasticity of to the real exchange rate misalignment and is the elasticity of to the money supply. The price level of non-tradable goods is determined by two factors. The first is the deviation of the real exchange rate from its equilibrium level. A real depreciation increases the external competitiveness of the economy, which increases in the tradable goods demand (i.e. an increase in exports). Therefore, domestic firms shift resources from non-tradable sector to tradable sector. The resources transfer lowers the production of non-tradable goods (i.e. a decrease in supply), which raises their prices. A real exchange rate appreciation produces the opposite effects. In growth rate terms, the equation (eq. 2.1) takes the following expression:
(eq. 2.2) 2 We suppose that the world general price level is written as follows:
with is the world general price level of non-tradable goods, is the world general price level of tradable goods and is the international economic integration. Thus, when international economy is fully interacted: , so .
Hypothesis 3: compensation fund effect
. The government reduces prices using the Compensation Fund Effect . We suppose that the price level of tradables and non-tradables are reduced by the following mechanism: (eq. 3.1) and (eq.3.2)
Where
is the subsided price level of non-tradables, is the subsided price level of tradables, is the Compensation Fund effect, is the proportion of compensation fund effect allocated to reduce non-tradable prices and is the proportion of compensation fund effect allocated to reduce tradable prices.
From (eq. 1.1), (eq.3.1) and (eq.3.2), we write the expression of subsided general price level in function of subsided non-tradable prices and of subsided tradable prices as follows:
(eq. 4.1)
Or (eq. 4.2)
In growth rate terms, the equations (eq.4.1) and (eq.4.2) give the compensated inflation rate:
(eq. 5.1) Or (eq.5.2)
We can write as follows:
(eq. 6.1)
In order to simply this equation, we pose two expressions:
, where and is the ratio of subsided nontradable prices to non-subsided non-tradable prices;
, where and is the ratio of subsided tradable prices to subsided non-tradable prices.
The parameters b and c are introduced to measure the extent of compensation fund effect through the gap between non-subsided price level and subsided price level. As a result, (eq. 6.1) becomes:
(eq. 6.2)
We consider the equation (eq. 6.2) as the government's function reaction.
Hypothesis 4: real effective exchange rate definition. We adopt the following definition for the real effective exchange rate:
(eq. 7.1)
is the nominal effective exchange rate. In growth rate terms, the equation (eq. 7.1) takes the following expression:
(eq. 7.2) Hypothesis 5: capital account restrictions. We denote capital inflows by and capital outflows by . Moroccan monetary authorities impose restrictions on capital outflows to avoid any situation of capital flight. Nevertheless, monetary authorities don't impose any restrictions on capital inflows and they look for higher capital inflows. However, we suppose that capital inflows must not exceed domestic financial requirement in order to avoid any capital influx.
We define the capital account 3 as follows:
(eq. 8.1)
We suppose that restrictions on capital outflows are imposed as follows:
Where is a restriction on capital outflows. In other words, the amount of capital authorized to outflow is:
This means that the amount of capital outflows cannot exceed .
Hypothesis 6: domestic firms, foreign firms and investment decision process.
We suppose that domestic firms invest their capital into foreign markets in function of real return resulting from capital invested abroad:
(eq. 9.1)
Where is the international capital depreciation rate, is the international real interest rate, is the international general price level. In growth rate terms, the equation (9.1) takes the following expression:
(eq. 9.2)
We suppose that domestic firms` investment in foreign markets is elastic to capital real return as follows:
Where is the elasticity of capital outflows to real return . In growth rate terms, the equation (eq. 9.3) takes the following expression: (eq. 9.4)
We suppose also that foreign firms invest a part of their capital in Morocco generating the following real return :
(eq. 10.1)
Where
is the domestic capital depreciation rate, is the domestic interest rate and is the subsided general price level. In growth rate terms, the equation (eq. 10.1) takes the following expression:
(eq. 10.2)
We suppose that their investment in Morocco is elastic to real return as follows:
Where is the elasticity of capital inflows to real return . In growth rate terms, the equation (eq. 10.3) takes the following expression:
(eq. 10.4) Under this hypothesis, the Moroccan monetary authorities define their objective function and take into consideration the objective functions of all other economic agents.
Monetary authorities' objective function.
Monetary authorities try to affect indirectly the economic performances through exchange rate regime, inflation targeting and capital flows restrictions. Therefore, monetary authorities are concerned only with the decisions of economic agents and the transmission of different channels (Aguir, 2018).
We denote monetary authorities' objective function and we define their objectives as follows:
The first objective is to avoid the misalignment of real effective exchange rate from its equilibrium level . As a result, signifies that real effective exchange rate is depreciated and signifies that real effective exchange rate is appreciated. Monetary authorities try to conserve the equality or in growth rate terms, the equality . This means for the Central Bank to minimize the quantity 4 :
The second objective is to stabilize the inflation rate with respect to target inflation rate , this requires to conserve the equality . Therefore, the Central Bank minimizes the following quantity to avoid any situation of high inflation or low inflation :
The third objective is to preserve the capital account equilibrium i.e. to preserve the equality , or in growth rate terms the equality . In other words, monetary authorities have to minimize the following quantity:
(Exp. C) From (Exp. A), (Exp. B) and (Exp. C), we can construct the monetary authorities' objective function:
(eq. 10)
Where is the weight granted by monetary authorities to real exchange rate misalignment, is the weight granted by monetary authorities to inflation and is the weight granted by monetary authorities to capital account restrictions . Monetary authorities have to evaluate their objective function under the fixed and the flexible exchange rate regimes.
Government' objective function. The Moroccan Government (as the fiscal authority) tries to reduce the budget deficit by reducing the Compensation Fund. Consequently, the Compensation Fund Effect must be reduced to equalize the Target Compensation Fund Effect . Thus, the government tries to preserve the equality , or in growth rate terms the equality . As a result, signifies that high public spending on the compensation fund will increase the budget deficit, and signifies that less public spending on the compensation fund will damage the purchasing power and disturb the social harmony. Accordingly, the government has to minimize the following objective function:
(eq. 12)
Comparing the budget deficit including compensation expenditures with the budget deficit excluding compensation expenditures (Graphic 1), shows clearly that the origin of the Moroccan budget deficit is the compensation fund.
Domestic firms' objective function. Domestic firms take into consideration the authorized capital to invest abroad . They try to maximize their real return and to preserve the equality or in growth rate terms the equality . Thus, their objective is to minimize the following quantity:
Moreover, domestic firms produce tradable and non-tradable goods and command only the price of non-tradables . The welfare of domestic firms is also defined in terms non-tradable relative prices. It means that domestic firms react by changing . Indeed, domestic firms attempt to protect themselves by adjust-ing continuously the price of non-tradable goods to the expected level .
Consequently, they try to preserve the equality , or in growth rate terms the equality . They have to minimize the following quantity:
From (Exp. A.1) and (Exp. B.1), we write the domestic firms' objective function as follows:
(eq. 13)
Where is the weight granted by domestic firms to their investment in foreign markets and is the weight granted by domestic firms to non-tradable prices.
Foreign firms' objective function. Foreign firms take into consideration the domestic financial requirement . As a result, they look for a maximum real return under the constraint of . They try to maximize their real return and preserve the equality , or in growth rate terms the equality . Their objective is to minimize the following objective function:
(eq. 14)
Exchange rate regime choice. The economic problem for monetary authorities is to adopt the adequate exchange rate regime that minimizes their objective function. We have four objective functions summarized as follows:
(eq. 11) (eq. 12) (eq. 13) (eq. 14)
First, we replace variables with their expressions as follows:
Second, variables of interest of economic agents (government, domestic firms, foreign firms) are equal to the target levels at the equilibrium , , and
. The model takes the following form under the fixed exchange regime :
And it takes the following form under the flexible exchange regime :
The model minimization and resolution -under the fixed exchange rate regime and under the flexible exchange rate regime-are solved using MATLAB.
Estimation of model parameters
The model parameters are estimated as follows:
Monetary authorities and domestic firms' preferences( , , , and ). According to Bank Al-Maghreb, the prior objective of monetary policy is the price stabilizing, which is considered as a determinant factor to ensure the investment climate and the economic growth, and to protect the domestic purchasing power 5 . As well, to improve the external economic competitiveness, monetary authorities avoid real exchange rate misalignment. The capital account is introduced to quantify the effect of capital account liberalization in terms of inflation and of competitiveness.
As Latin American and Asian experiences show, capital inflows to developing countries raise the inflation and appreciate the real exchange rate. The theoretical mechanism is explained as follows: capital inflows to developing countries raise the foreign exchange reserves and expand the money supply, which raises the inflation, appreciates the real exchange rate, and undermines the external competitiveness under a fixed exchange rate regime.
Consequently, we consider the inflation targeting as the most important objective, the external competitiveness (avoiding real exchange rate misalignment) as the second important objective, and the capital account liberalization as the third important objective. We suppose that the weight of inflation targeting is twofold the weight of real misalignment, and that the weight of real misalignment is twofold the weight of capital account liberalization:
The system resolution gives the following values: , and .
In Morocco, there is high demand from domestic firms (also from households that we supposed included in domestic firms' objective function) to invest in foreign capital markets. For Moroccan domestic firms, the objective of non-tradable prices adjustment is not certainly the major problem comparing to importance of investment in foreign capital markets. Consequently, we can suppose that the importance to invest in foreign markets is twofold the importance to adjust nontradable prices:
The system resolution gives the following values: and .
Equilibrium real effective exchange rate growth . Using the Stock Flow Approach and the Auto Regressive Distributed Lag (ARDL) methodology, the equilibrium real effective exchange rate is growing between -0.03 and 0.2 (Graphic 2). We select the mean value of equilibrium real effective exchange rate growth over the period 1999-2011, and then we change it in the interval [-0.03; 0.0] to test its effect on monetary authorities' objective function.
Target inflation rate . The target level of inflation rate doesn't vary over time. Generally, the central banks fix the percentage of 2% as a targeted inflation rate:
Proportions of compensation fund effect allocated to reduce non-tradable prices and to reduce tradable prices
. If , so the Compensation Fund Effect is totally allocated to reduce non-tradable prices. And vice-versa, if , so the Compensation Fund Effect is totally allocated to reduce tradable prices. We select the value of a = 0.5 for first simulation, and we vary it from 0 to 1 to test its effect on the choice of exchange rate regime.
Money supply growth . Money supply is measured by the large aggregate used by Moroccan central Bank (M3). Money supply growth varies between 0.04 and 0.18 with a downward tendency (Graphic 3). We select the mean of recent values and we vary it to test its effect on monetary authorities' objective function.
Capital depreciation growth and . The domestic capital depreciation rate is 0.06 (calculated for African countries 6 ) and the international capital depreciation rate is 0.046 (calculated for Euro zone 7 ). However, the capital depreciation rates are stable and their growth rate are equal to zero:
and .
Interest rate growth and . Moroccan Central Bank decreases the interest rate periodically. The domestic interest rate (Graphic 4) is reduced from 7% (in 1996) to 2.25% (in 2016). We retain the mean annual growth rate observed for the period 2009-2016: for first simulation and we vary it afterward. For international interest rate, we take the U.S. interest rate (Graphic 5) as the World interest rate and we retain the mean annual growth rate of the same period above 2009-2016:
. This indicates that the world interest rate decreases more rapidly than domestic interest rate.
Capital account restrictions . Restrictions on capital outflows are estimated according to the following approximation:
The value of elasticity turns around 1.1 over the recent period of 2003-2015 (Graphic 6).
Elasticities of non-tradable prices to real misalignment and to money supply . The elasticities of non-tradable prices to the real misalignment and to the domestic money supply ν are difficult to estimate. We retain the estimated values for the Tunisian case (See Ben Ali, 2006), which shows some similarities with respect to Moroccan economy:
The parameters and . The ratio may vary from 0 to 1. Thus, when this means that and and when this means that and . Similarly, the ratio may vary from 0 to 1. Thus, when this means that and , and when this means that and . Because of the estimation difficulty to obtain these parameters, we start the simulation with the following assumed values:
and . In order to test their robustness, we vary these parameters in the interval of .
Economic openness rate
: The economic openness rate is measured by the sum of Imports and Exports divided by Gross Domestic Product. We start the first simulation with the value (i.e. Moroccan economy is open at 70%).
Elasticities of capital outflows and of capital outflows to real returns. The calculation of and is approximated as follows:
varies between 1.39 to 1.53 and turns around a mean of 1.45, and varies between 1.50 and 2.74 and turns around a mean of 1.83 (Graphic 7). We remark that the value of tends to the value of from 1985 to 2011. We select the following values: = 1.45 and = 1.83 for first simulation.
Inflation of tradable goods
. We consider the inflation rate in EU (major trading partner of Morocco) as the inflation of tradable goods (Graphic 8). The inflation is very low over the recent period of 2013-2015. We select the value of 1%: .
Simulations and discussions
The recapitulation of estimated and approximated values and of interval of their variations is summarized in Table 1 . First, we perform the first simulation basing on the selected values to know which exchange rate regime is currently the optimal choice for Moroccan monetary authorities. Second, we vary each parameter according to the interval of variation in order to compare monetary authorities' objective function under both fixed and flexible exchange rate regimes.
Simulation based on selected values
The simulation of monetary authorities' objective function ( Table 2) shows that monetary authorities' losses under the fixed exchange rate regime (0.006855) are relatively higher than losses under the flexible exchange rate regime (0.006280). The exchange rate flexibilization reduces monetary authorities' losses by 9.16%. (Table 3) shows that, under the fixed exchange rate regime, 70.20% of monetary authorities' losses results from real misalignment, 9.20% from inflation deviation and 20.60% from capital account disequilibrium, and that; under the flexible exchange rate regime, 51.99% of monetary authorities' losses results from real misalignment, 9.46% from inflation deviation and 38.55% from capital account disequilibrium. The desegregation shows that the choice of the flexible exchange rate regime reduces losses relative to real misalignment by -25.94%; but, increases relatively the losses relative to inflation by +2.76% and consequently the losses relative to capital account by +87.16%.
The desegregation of monetary authorities' losses
The exchange rate regime flexibilization allows monetary authorities to avoid the real exchange rate misalignment and then to preserve the external economic competitiveness. The mechanism is that under the flexible exchange rate regime, the exchange rate adjusts in nominal terms rather than in real terms. The exchange rate regime flexibilization moderately affects inflation because of the compensation fund effect adjustment. However, the nominal exchange rate adjustment is not without risks. As determined in the model, under the flexible exchange rate regime, the nominal exchange rate 8 
Varying capital account restrictions
We vary the parameter ( Table 4) 
Varying monetary authorities' preferences
The parameters , and play a crucial role in the exchange rate regime choice. The results change by classing the order of importance of parameters according to six possibilities ( Table 5 ). If the monetary authorities consider the real exchange rate misalignment as the most (least) important objective or when they consider the capital account equilibrium as the least (most) important objective, the flexible (fixed) exchange rate come to be the optimal exchange rate regime.
Varying Domestic firms' preferences
Varying domestic firms' preferences has no effect on monetary authorities' objective function under both fixed and flexible exchange rate. Regardless the order of importance of domestic firms' preferences, the flexible exchange rate remains the optimal choice of monetary authorities.
Varying economic openness rate
Increasing the economic openness rate from 50% to 80% decreases monetary authorities' losses under both fixed and flexible exchange rate regimes; however, the flexible exchange rate regime remains the optimal choice (Table 6 ).
Varying compensation fund repartition
The compensation fund repartition between tradables and non tradables (Table  7 ) has a significant effect on monetary authorities' choices. As long as , the flexible exchange rate regime remains the optimal choice for Moroccan monetary authorities. At the moment when , monetary authorities' losses under the fixed exchange rate regime become equal to losses under the flexible exchange rate. Exceeding the limit , non-tradable prices decrease consequently, and given that tradable prices are stable, the inflation decreases with respect to the target level (2%), which raises monetary authorities' losses under the flexible exchange rate. As a result, the fixed exchange rate regime becomes the optimal choice. The minimal monetary authorities' losses are reached when under the flexible exchange rate regime choice (Graphic 11). Consequently, the optimal repartition of compensation fund under the flexible exchange rate regime is 80% for non-tradable prices and 20% for tradable prices.
Increasing
decreases monetary authorities' losses under both fixed and flexible exchange rate regimes (Tables 8 and 9 ). However, when , monetary authorities' losses under the flexible exchange rate regime become higher then losses under the fixed exchange rate regime. In other words, when nontradable prices (or tradable prices) are reduced by more than 50% (or by more than 75%), the fixed exchange rate regime becomes the optimal choice. The desegregation of monetary authorities' objective function shows that increasing parameters reduces monetary authorities' losses relative to real misalignment and to capital account, but raises losses relative to the inflation under the flexible exchange rate regime (Graphics 12 and 13) . Accordingly, under the fixed exchange rate regime, increasing parameters and raises the compensation funds effect which reduces non-tradable prices and tradable prices, and then reduces the inflation to equalize the target level. However, under the flexible exchange rate regime, increasing raises the exchange rate in nominal terms 9 (nominal depreciation) which raises the inflation. The result indicates that the compensation fund is counter effect under the flexible exchange rate.
Varying elasticities of non-tradable prices
Varying elasticities of non-tradable prices to the real misalignment and to money supply doesn't affect largely the results (Tables 10 and 11) . The flexible exchange rate regime remains the optimal choice for monetary authorities.
Varying elasticities capital flows
Increasing the elasticity of capital outflows to real return (Table 12 ) or the elasticity of capital inflows to real return (Table 13 ) reduces monetary authorities' losses under both fixed and flexible exchange rate regimes. However, when , the flexible exchange rate regime becomes the optimal choice, and when , the fixed exchange rate regime becomes the optimal choice. These results indicate that diminishing returns of capital outflows (more capital outflows with fewer returns) are compatible with the flexible exchange rate regime and that the diminishing returns of capital inflows (more capital inflows with fewer returns) are compatible with the fixed exchange rate regime.
The desegregation of monetary authorities' objective function under the fixed exchange rate regime (Graphic 14) shows that increasing doesn't affect monetary authorities' losses relative to real misalignment and to inflation deviation; but, it reduces losses relative to capital account resulting from the increase of capital outflows. Therefore, the desegregation under the flexible exchange rate regime shows that the increase of capital outflows reduces consequently losses relative to real misalignment (because of real depreciation) and relatively losses relative to inflation deviation, and raises losses relative to capital account.
The desegregation of monetary authorities' objective function under the fixed exchange rate regime (Graphic 15) shows that increasing reduces consequently losses relative to real misalignment and relatively losses relative to inflation deviation. In contrary, increasing under the flexible exchange raises losses relatives to real misalignment and inflation deviation, and decreases losses relatives to capital account.
Varying equilibrium real exchange rate growth
Decreasing the equilibrium real exchange rate (real appreciation) reduces monetary authorities' losses under both fixed and flexible exchange rate regimes (Table 14 ). The results show that the flexible exchange rate regime is compatible with the real appreciation case, which corresponds to the Moroccan case. When the economy is involved in a real depreciation case, the fixed exchange rate regime becomes the optimal choice.
Varying money supply growth
Increasing money supply growth m t wraises monetary authorities' losses under both fixed and flexible exchange rate regimes (Table 15 ). When the money supply is growing by more than 9%, the fixed exchange rate regime becomes the optimal choice (high domestic money supply raises non-tradable prices and then the domestic inflation rate). The results indicate that the fixed exchange rate regime is compatible with an expansionary monetary policy and the flexible exchange rate is compatible with a contractionary monetary policy.
Varying interest rates growth
The flexible exchange rate is the optimal choice as long as the world interest rate is growing within the interval (Table 16 ) or as the domestic interest rate is growing within the interval (Table 17) . Accordingly, once the gap between the current domestic interest rate growth and the world interest rate growth (evolution) exceeds the interval or once the gap between the domestic interest rate growth (evolution) and the current world interest rate growth exceeds the interval , the fixed exchange rate regime becomes the optimal choice (Graphics 16 and 17) . The excess corresponds to capital flight situation when and to capital influx when . This relation between exchange rates and interest rates is of a particular interest for developing countries. Because it has an important role in determining of domestic inflation, real output, exports and imports, etc. (Krušković, 2017) .
Finally, increasing the inflation of tradable goods raises monetary authorities' losses under both fixed and flexible exchange rate regime; however, the flexible exchange rate regime remains the optimal choice ( Table 18) . As a result, the flexible exchange rate regime allows the economy to adjust to any variation of tradable prices through the nominal exchange rate rather than the real exchange rate.
Concluding remarks
In a context of financial liberalization and economic integration, developing countries adopt their specific liberalization policy approaches taking into account their economic circumstances. In this context, Morocco conducts a gradual liberalization of trade flows and capital flows to maximize its advantages from international capital markets. Moroccan monetary authorities initiated a total liberalization of capital inflows and a partial liberalization of capital outflows. This situation contributes to the real exchange rate appreciation and raises the question of risks under the fixed exchange rate regime. This paper examines the opportunity for the Moroccan monetary authorities to move toward the flexible exchange rate regime under capital account liberalization. Many factors plead for the exchange rate regime flexibilization such as the economic theory predictions (triangle of incompatibilities), recent developing countries experiences and crises (Latin American and East Asia) and institutional recommendations (International Monetary Fund consultations). Moreover, the Moroccan Central Bank has already announced its decision to reform the exchange rate regime.
Based on the findings of Ezzahid and Maouhoub (2014), we developed a new theoretical game model adapted to the Moroccan economic circumstance. The model is represented as a game between four economic agents, namely the monetary authorities, the government, foreign firms, and domestic firms. To determine the optimal exchange rate regime, many economic facts are introduced into the model: the presence of the compensation fund effect, the government strategy to reduce progressively the price subsidies, the foreign firms, the international capital returns, the domestic firms and the presence of restrictions on capital outflows, etc.
Starting with the first simulation based on current economic parameters, the results show that losses of the Moroccan monetary authorities under the flexible exchange rate regime are lower than losses under the fixed exchange rate regime. The desegregation of the objective function's losses shows that the main source of risks is the real exchange rate misalignment and the capital account disequilibrium respectively. Consequently, the choice of the flexible exchange rate regime reduces significantly the monetary authorities' losses. However, losses relative to capital account liberalization under the flexible exchange rate regime remain higher than losses under the fixed exchange rate regime.
To succeed with their strategy of exchange rate flexibilization, the Moroccan monetary authorities have to liberalize more capital outflows with respect to capital inflows. According to our results, decreasing the parameter n from 1.10 to 1.04 allows the monetary authorities to reduce more losses under the flexible exchange rate regime. Moreover, it is true that the compensation fund allows price stability under the fixed exchange rate; however, its repartition between nontradable prices and tradable prices and its extent is of the crucial importance.
The optimal repartition according to the results is to allocate 80% of the compensation fund to non-tradable prices and 20% to tradable prices; because as Balassa-Samuelson effect stipulates for developing countries, non-tradable prices grows more rapidly than tradable prices. As well, increasing b and c reduces the inflation with respect to the target level under the fixed exchange rate regime; but, it produces a counter effect under the flexible exchange rate regime. Consequently, reducing the compensation fund is recommended under the choice of a flexible exchange rate regime. desegregation of monetary authorities' losses Fixed 0.006886 0.006855 0.006825 0.006796 0.006766 0.006737 0.006708 0.006680 0.006652 Flexible 0.006175 0.006280 0.006487 0.006747 0.007031 0.007323 0.007614 0.007897 0.008170 
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